Introduction
William Smellie MD (1697-1763) and William Hunter MD (1718-1783) are accepted as fathers of the obstetrics profession. In the 18th century they both produced highly detailed anatomical atlases of the pregnant female body, praised as masterpieces of medical art. To date, their atlases have been accepted without question as to the source and legitimacy of the subjects they dissected. This paper addresses the legitimacy of their subjects. It demonstrates a prima facie case showing Smellie and Hunter were responsible for a series of 18thcentury 'burking' murders of pregnant women, with a death total greater than the combined murders committed by the famous 19th-century murderers, Burke and Hare, and Jack the Ripper. As a result, the role of Smellie and Hunter in the history of obstetric medicine needs to be reassessed.
The indictment
There are many general histories of 18th-century body-snatching and the resurrectionists by various authors including Martin Fido, 1 Andrew Dougan, 2 Cecil Howard Turner 3 and Druin Burch. 4 Research literature on burking (i.e. murdering to order) in the 18th century is absent, although various authors have discussed 19th-century burking, notably Ruth Richardson 5 and Tim Marshall. 6 The anatomical atlases prepared by Smellie (A Sett of Anatomical Tables 7 ) and Hunter (The Anatomy of the Human Gravid Uterus 8 ) have been addressed by various authors, including Helen King, 9 Lumilla Jordanova 10 and Wendy Moore, 11 but without attempting to determine the legitimacy of the undelivered subjects depicted. The two atlases depict dissections of over 30 pregnant subjects, mainly in the ninth month of pregnancy. Most dissections were carried out for William Smellie and William Hunter by Colin Mackenzie and John Hunter, with original drawings by Jan van Rymsdyk. The quality and detail of the anatomical plates is of such high quality, they are the equivalent of 21stcentury forensic photographs, and can be studied in the same manner.
No evidence has been found of any previous attempt to determine the legitimacy of the subjects depicted, the general assumption seeming to be they were obtained from poorhouses. This general assumption was arrived at by the lack of recognized medical statistics: 'No reliable figures exist of the number of bodies which were obtained by Georgian anatomists, and no objective measure can be made of the number they actually required'. 5 However, that subject can fairly be approached by using the laws of probability. When this is done, the assumption of undelivered subjects obtained from poorhouses is disproved and the evidence shows instead that the subjects depicted by Smellie and Hunter were burked. As this is a controversial assertion, it warrants careful and precise discussion.
The evidence
In the 18th century, corpses for routine dissection came from random exhumations, but random exhumations could not fulfil specific requests by anatomists. For example, anatomists seeking a child-bed death, or even more so, a near full-term pregnant corpse for dissection, faced an impossible task in finding such a corpse in a random exhumation, as can be demonstrated using the laws of probability.
In London, the mid-18th century death rate of mothers in child-bed, that is from the time of actual birth and for several days afterwards when there was risk of infection, was lower than one might assume: it was about 1.4%. 12 Other statistics support death rates lower than might be expected in the 18th century, as revealed in two papers read to the Royal Society. In a 1781 paper, Robert Bland of the Westminster Dispensary reported that from 1774-1781 he had registered only four puerperal deaths out of 1897 deliveries. In a 1785 paper, Joseph Clarke of the Dublin Rotunda Hospital, reported that from 1752-1784 only 229 women had died in childbirth, out of 19,786 deliveries (1.15%). 13 Many years later, Clarke quoted his updated statistics from 1757-1816 to show that only 875 women out of 84,390 delivered (1.04%) at his institution had died. 13 It should be noted that, by definition, these deaths were child-bed, not of pregnant women. A French example had an even lower death rate. Statistics for the Hotel Dieu in Paris showed: 'Women delivered from January 1 1740 to January 1 1742 amounted to 3743, five of whom died, and 29 children were still-born'. 14 That was a child-bed death rate of only a little over one per 1000.
Most deceased were taken direct from their homes to a churchyard, rather than to an undertaker. There were few death notices in newspapers. Unless resurrectionists saw a funeral in process, heard by word of mouth, or saw a burial in a churchyard, they were rarely aware of a death. They mainly harvested from poorhouse interments, where there were multiple interments in large grave-pits, left uncovered until the pit was filled. In 1827 London it was reported: 'By returns obtained by the Parliamentary Committee from 127 parishes of the metropolis, it appears that out of 3744 persons who died in the workhouses of these parishes in the year 1827, 3103 were buried at the parish expense; and that of these about 1108 were not attended to their graves by any relations. It is likely therefore that in the metropolis a regular supply of bodies might be obtained of those who have either no relations, whose feelings would be outraged, or such only who by not claiming the body evince an indifference to its future disposal.' 15 The 1100 unclaimed bodies that year were the obvious target for the resurrectionists, but all 3100 bodies buried at parish expense in 1827 were vulnerable, being those interred in large open pits. Similar targeting prevailed over the whole period 1750-1832, with poorhouse burials in open pits being much easier to steal than individual interments.
General under-nourishment, poor housing and bad winters killed many people. Poorhouse deaths were generally old or unhealthy people, and young children, so unlikely to be healthy women dying and retaining an intact near full-term fetus. For example, in London between 1728-1737 deaths of children aged under 5 years were 47.4% and between 1768-1777 were 46.2%. 16 The population of London grew from about 600,000 in 1700 to nearly 1,000,000 in 1800, 17 an average increase over the century of 4000 per year. Early population statistics for London vary, but Carlisle estimated the population in 1700 as 626,000, using the limits of the bills of mortality. 18 The reason for his statistics being higher than some other estimates is explained as: 'Objections may undoubtedly be raised to the limits of the metropolis above assumed, and therefore it may be as well to add, that the total population of all the parishes whose churches are situated within eight English miles rectilinear from St Paul's Cathedral, amounted to 1,031,500 in 1801; to 1,240,200 in 1811; to 1,481,500 in 1821; and in 1831 to 1,776,556; a twenty-fifth part being added, in all these instances, as a moderate allowance for the immense number of British seamen belonging to the registered shipping on the Thames, for soldiers quartered in the Tower and various other barracks, as well as for the transitory population, always arriving and departing so irregularly as to prevent the enumeration of the individuals in a city where no police regulations exist regarding strangers and temporary sojourners.' 18 Carlisle commented on increased life expectancy: 'From the parish register returns of the decenniary years of the greater part of the last century (1700-1780) which vary from one death in thirty-one to one in forty-two, is deduced an average rate of mortality of one in thirty-seven or thirty-eight of the then existing population; this average becomes one in forty-five in the year 1790, one in forty-eight in 1800; one in fifty-four in 1810; and one in sixty in England and Wales in the ten years preceding 1820'. 18 Carlisle's statistics of one death per 31 residents in 1700, and one death per 48 residents in 1800, work out as close to 20,000 deaths per year. 18 His statistics for other years also derive annual death totals of around 20,000, thus as people lived longer, the absolute death toll of 20,000 in London remained relatively constant from 1700-1820. 18 In London the 18th-century death rate exceeded the birth rate, as fatal diseases such as consumption, dysentery, smallpox and typhus were prevalent. Thus, the London population only grew as
The Emperor's new clothes 8000-12,000 country folk moved to London each year. 19 For example, in the years 1731-1750, 39,115 people died of the small pox in London, which was about 10% of total deaths during that period. 20 Those worst affected by these diseases were children and old people, with a preponderance of deaths in those age categories, rather than healthy women, likely to recover, even if disfigured.
Pregnancy occurs more with healthy than unhealthy women, and deaths of pregnant women were more uncommon than child-bed deaths. A woman's natural line of defence when affected by disease or bodily stress, is to abort the fetus to protect the mother, so if a pregnant woman became ill, she usually lost the child. This reaction to bodily stress is clearly illustrated by 18th-century experiments carried out by John Hunter on 20 dogs, two of which were pregnant bitches, one of which he appears to have injected with small pox or typhus. In both cases the bitches aborted: 'Experiment 7, An ounce of vinegar and water in equal proportions was thrown into the veins of a bitch half gone with pup. This brought on an immediate disposition for miscarriage, which took place in about six or eight hours.' Also 'Experiment 20, I threw into the veins of a bitch half gone with pup, a quantity of serum taken from the blister of a person who was ill of a putrid fever and soon after died. It made [the bitch] instantaneously sick and she vomited. She soon miscarried, but in two or three days recovered perfectly.' 21 Combining the above figures derives an approximate average of 14,000 live births per year in the 18th century. That is births of 14,000 plus immigration from the country of 10,000, less annual deaths of 20,000, equals 4000 net increase. Applying a 1.4% maternal mortality rate 12 to 14,000 live births gives about 200 child-bed deaths in London per year. Annual averages over the whole 18th century are skewed by greater population growth in the second half of the 18th century, so for the 1750 population of about 650,000, annual child-bed deaths were likely less than 200 per year. That is, with 20,000 total deaths, there was one child-bed death in every 100 deaths. This calculation is supported by a snapshot view of the London Bills of Mortality, for the three spring months of 1799, which lists 46 child-bed deaths, out of a total of 5271 deaths, supporting an annual death toll of around 20,000 and giving an annual child-bed death rate of below 1%. The 10 major causes of death in those three months being consumption (1353), convulsions (1033), fever (510), age (439), small pox (410), asthma (295), dropsy (220), inflammation (194), hooping-cough (190) and still-born (161). 22 A 1% child-bed mortality rate is further supported by later death statistics for London, which were quite reliable after compulsory registration commenced in 1837. The London Medical Gazette records in detail causes of death in weekly mortality tables. An example is the four weeks ending 1 February 1840, which shows child-bed deaths at approximately one in every 100 deaths. 23 Violent deaths were due to little street lighting, no effective policing, rife street crime and few restrictions on the sale of alcohol or drugs. Deaths of healthy women near full-term which did occur were mainly from accidents, but even then an accidental death near full-term, without aborting a fetus was rare. William Hunter recognized this in his 1774 atlas, The Anatomy of the Human Gravid Uterus, when, after over 35 years' midwifery experience, he wrote 'the opportunities for dissecting the human pregnant uterus at leisure, very rarely occur. Indeed, to most anatomists, if they happen at all, it has been but once or twice in their whole lives'. 24 An accurate figure for accidental deaths of seventh-to ninth-month, undelivered deaths is impossible to source, due to the lack of that statistic, but to provide a conservative basis for discussion and in view of Hunter's own comment, an annual estimate in 1750, is taken to be around one-tenth of London child-bed deaths, that is one in 1000, or 20 per year across all of London. Given that the above Hotel Dieu maternal child-bed death rate for 1740-1741, was only one per 1000, to also use a one in 1000 rate for undelivered deaths is seen as excessively pessimistic, but in being so conservative, it serves to reinforce the argument.
To make a further benchmark test of this rate, London violent deaths for men, women and children in 1840 were about 2.5 per 100 deaths. 23 This included fire, drowning, falls, murder, road accidents, accidental shooting and poisoning, and industrial accidents. In commenting upon violent deaths, it may be noted that, insofar as murders are concerned, the rate only includes reported murders. Unreported murders, where a body was disposed of by the murderer, by concealment or by delivery to an anatomist, are excluded. Thus the true rate was likely higher. Extrapolating the 2.5%
Journal of the Royal Society of Medicine violent death rate to 1750 annual deaths of about 20,000 a year, derives about 500 violent deaths per year, that is of men, women and children combined. As nearly 50% of total annual deaths were children, violent deaths would have comprised about 240 children, and 130 each of men and women. To assume that 20 of the 130 women dying violently were accidental deaths in the ninthmonth of pregnancy seems patently excessive. Zero, or one, or two out of 130 would seem closer to the mark. But to allow for any rare, seventh-to ninth-month non-violent deaths from disease occurring without aborting a fetus, a total of 20 is retained as a pessimistic estimate of annual undelivered, seventh-to ninth-month deaths per year across London.
The 1828 Anatomy Committee recorded that in 1826, 592 bodies were dissected by 701 students, say six for every seven students. The Committee also recorded that at the outbreak of war with France in the late 18th-century there were only 200 medical students in London. In the 1750s there were likely fewer students than later in the century but, to provide a benchmark hurdle, the total number of bodies exhumed in London by anatomists, students and resurrectionists, is estimated at 200-250 per year, 25 with the actual number procured by any one anatomist in 1750 unlikely to exceed 50 subjects. For example, in 1746 William Hunter opened the first school with only 20 students, rising to 100 students in 1756, 26 thus implying he had 50-60 students in 1750.
Taking the above factors together, the random probability of opening a grave in 1750 to find a child-bed mother was 200 in 20,000 interments, a chance of only 1%, but in an annual total of 200-250 resurrections, rises to virtual certainty of harvesting two or three child-bed subjects.
However, the probability of randomly locating a seventh-to ninth-month, undelivered corpse in 1750 was much lower. At 20 out of 20,000 interments, the probability was only 0.1% per exhumation, rising to 25% probability over 250 resurrections. That is to say, it was around 75% certain, that during the course of the year no resurrectionist would find a seventh-to ninth-month subject on opening a fresh grave and, in the course of four years, only one seventh-to ninth-month corpse might be found across the whole of London, to 'share' among all anatomy schools.
Critics may argue that the ability to find more near full-term corpses was increased by word of mouth to resurrectionists from dishonest undertakers. There was a little better chance in the 19thcentury, when resurrectionists had networks of supply, but in 1750 the role of the resurrectionist was minor. John Hunter who arrived in London in late 1748, had to undertake resurrections for his brother. 11 Natural deaths were spread across the whole year, with a minor peaking in late winter months, whereas anatomy dissections tended to be undertaken in the colder months, October to March. All things considered, if an anatomist sought a ninthmonth undelivered corpse, the random probability of resurrecting such a subject was effectively zero. In 1750, it was likely 95-99% certain no ninthmonth undelivered subject would be found in the 200-250 random resurrections of subjects procured by all London anatomists.
Of that estimate of 200-250 of all subjects, only 50-80 were procured by William Smellie (1697-1763), and William Hunter (1718-1783), the famous man-midwives and accoucheurs of the time, so the chance of them receiving an undelivered corpse was tantamount to nil, especially with Smellie, as he did not even have his own anatomy school.
The verdict
The above estimation process may seem broadbased, but it proves the extreme rarity of near full-term subjects, and provides a peg in the ground for comparison with 18th-century medical literature. That reveals there is great suspicion about the abundance of undelivered ninth-month corpses procured, dissected and depicted in the anatomical atlases of Smellie and Hunter. From a review of their atlases, it appears they procured 20 undelivered and mainly ninth-month and healthy subjects in the five years 1750-1754, and Hunter another dozen pregnant subjects in 1766-1774.
They do not disclose the source of their subjects, but the impossibility of supply from random resurrections, taken with a careful analysis of events, and of 18th-century medical literature, shows the evidence for burking by Smellie and Hunter is compelling. Space here only permits a single example of the literary evidence. Plate X in Smellie's atlas depicts a subject containing twins. In 1818 Joseph Adams wrote with reference to the twins:
The Emperor's new clothes 'The following is Mr Hunter's note appended to this passage. "Dr MacKenzie being then an assistant to the late Dr Smellie, the procuring and dissecting this woman without Dr Smellie's knowledge, was the cause of a separation between them, for the leading steps to such a discovery could not be kept a secret. The winter following, Dr MacKenzie began to teach midwifery in the Borough of Southwark." This paper was not published till after Dr Hunter's death. ' 27 This passage and the words 'the leading steps' are of vital importance, as they are an implied admission in John Hunter's own words the subject was murdered. 'The leading steps' has to refer to the source of the undelivered subjects, and 'could not be kept a secret' implies there were questions over the source. There was no other reason to keep 'the leading steps' a secret. The method of anatomical preparation was not a secret, as it was being taught to students. The reason for secrecy had to be a criminal element in the leading steps, but the only criminal aspect of significance in 18th-century anatomy was murder. Normal resurrections were not illegal and resurrected subjects continued to be available to students at William Hunter's anatomy lectures. The words 'for the leading steps to such a discovery could not be kept a secret' were written by John Hunter himself, as an admission of being an accessory to the murders and, to use a 21st-century analogy, the words have the appearance of 'a smoking gun'.
This prima facie case demonstrates the need for a reassessment of the stature of William Smellie and William Hunter in the history of the obstetrics profession. For those interested to read more, the literary evidence is covered in detail in a biography of Sir Anthony Carlisle, The Real Mr Frankenstein is available as an eBook via Google Books from October 2009. 28 
